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PURPOSETo enable a piezoelectric material film to be lessened in resonance frequency by a method 
wherein at least either of conductive films which sandwich the piezoelectric material film between them is 
formed larger than the piezoelectric material film in total mass. 

CONSTITUTION.Two or more of a layer provided with a piezoelectric material film 7 sandwiched between 
conductive films 4 and 8 are formed interposing an insulating film 6 between them, and at least either of the 
conductive films 4 and 8 which sandwich the piezoelectric material film 7 between them is formed larger 
than the piezoelectric material film 7 in total mass. In this case, when a voltage is applied to the piezoelectric 
material film 7 through the conductive films 4 and 8, the film 7 starts vibrating and its natural frequency can 
be obtained by the following equation, omegaproportional (kappa/m)<1/2>, where m denotes the total mass 
which acts on the piezoelectric material film 7, and kappa is a constant. Therefore, the natural oscillation 
frequency of the piezoelectric material film 7 is determined depending on the total mass of the piezoelectric 
material film 7 and the conductive films 4 and 8 joined to the film 7, so that a semiconductor device of this 
design can be lessened in natural oscillation frequency by increasing the conductive films and 8 in mass. 
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ABSTRACT 

PURPOSE: To enable a piezoelectric material film to be lessened in 
resonance frequency by a method wherein at least either of conductive films 
which sandwich the piezoelectric material film between them is formed 
larger than the piezoelectric material film in total mass. 

CONSTITUTION: Two or more of a layer provided with a piezoelectric material 
film 7 sandwiched between conductive films 4 and 8 are formed interposing 
an insulating film 6 between them, and at least either of the conductive 
films 4 and 8 which sandwich the piezoelectric material film 7 between them 
is formed larger than the piezoelectric material film 7 in total mass. In 
this case, when a voltage is applied to the piezoelectric material film 7 
through the conductive films 4 and 8, the film 7 starts vibrating and its 
natural frequency can be obtained by the following equation, .omega. 
. varies .( .kappa. /m) (sup 1/2), where m denotes the total mass which acts on 
the piezoelectric material film 7, and .kappa, is a constant. Therefore, 
the natural oscillation frequency of the piezoelectric material film 7 is 
determined depending on the total mass of the piezoelectric material film 7 
and the conductive films 4 and 8 joined to the film 7, so that a 
semiconductor device of this design can be lessened in natural oscillation 
frequency by increasing the conductive films and 8 in mass. 
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